A genetic and phenotypic analysis in Spanish spinal muscular atrophy patients with c.399_402del AGAG, the most frequently found subtle mutation in the SMN1 gene.
Spinal muscular atrophy (SMA) is an autosomal recessive neuromuscular disorder caused by mutations in the SMN1 (survival motor neuron) gene. It is classified by age of onset and maximal motor milestones achieved in type I, II, and III (severe, intermediate, and mild form, respectively). Of 369 unrelated SMA patients who were investigated for homozygous deletions in the SMN1 gene, 18 patients (4.8%) revealed at least one copy of exon 7. A 4-bp deletion in exon 3 (c.399_402delAGAG) was detected in 15 patients from 10 families. This mutation was associated with a large spectrum of phenotypes from type I to asymptomatic patients. Five patients from two consanguineous families were homozygous for the mutation with diverse mild phenotypes. Determination of the SMN2 copy number showed that the presence of two or three copies generally correlated with a better evolution. RT-PCR studies of SMN transcripts in control and patients with the same SMN2 copy number showed that the full-length/Delta7 ratio is influenced by the SMN1 genotype although it seems independent of the SMN2 copy number. Moreover, protein analysis in these patients showed a reduction in SMN protein in compound heterozygous patients (c.399_402delAGAG/deletion) when compared with homozygous c.399_402delAGAG/c.399_402delAGAG patients. Microsatellite DNA markers flanking the SMA locus revealed the occurrence of the 4-bp deletion in the background of the same haplotype, suggesting that a single mutational event was involved in the 10 families. The geographic origins of ancestors point to a founder effect from the south and east of Spain. The c.399_402delAGAG, which is to date unique to the Spanish population, constitutes the most frequently found subtle mutation in SMA. Hum Mutat 22:136-143, 2003.